The effects of chronic exercise on the inflammatory cytokines interleukin-6 and tumor necrosis factor-α are different with age.
Aging is associated with chronic low-grade inflammation, and interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-α) are key mediators of the inflammatory process. IL-6, especially muscle-derived IL-6, is expected to mediate the beneficial metabolic effects of exercise. There was no report that directly compares the effects of chronic endurance exercise on cytokine responses between old and young subjects in the same situation. Therefore, we compared the effects of endurance exercise on the expression of IL-6 and TNF-α in old and young rats. Young (3-month-old) and old (20-month-old) male Fisher rats were trained for 12 weeks on the treadmill. We measured serum TNF-α and IL-6 concentrations by enzyme-linked immunosorbent assay and examined mRNA expression of TNF-α and IL-6 in muscle, liver, and white adipose tissue using reverse transcription - polymerase chain reaction. We found that old rats had higher basal IL-6 levels in the liver, as well as in the serum and the muscle. After chronic endurance exercise, young rats exhibited significant decreases in serum TNF-α levels and hepatic IL-6 expression. However, old rats exhibited no significant changes in either serum or tissue cytokine levels after endurance exercise. These findings suggest that chronic endurance exercise could influence the inflammatory response of hepatic tissues, as well as muscle, and that the effects of chronic endurance exercise on inflammatory cytokine levels are different between old and young rats and an exercise program tailored for old subjects will be needed to obtain beneficial anti-inflammatory effects from exercise.